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What is claimed is: 

1. An antireflection film comprising: 
an organic film, 

a hard coating layer coated on the organic film, 

a layer having high index of refraction coated on the hard coating layer, and 
a surface layer made of organic resin having excellent marring resistance and 
chemical resistance coated on the layer having high index of refraction, 
each of said layers being made of synthetic resin thin film. 

2. An antireflection film as claimed in claim 1, wherein said hard coating 
layer has a thickness in a range of 2 to 20 ,um, said layer having high index of 
refraction has a thickness in a range of 75 to 95nm, and said surface layer made of 
organic resin having excellent marring resistance and chemical resistance has a 
thickness in a range of 85 to 1 lOnm. 

3. (Amended) An antireflection film as claimed in claim 1, wherein said synthetic 
resin is ultraviolet ray curable resin or electron beam curable resin. 

4. An antireflection film as claimed in claim 3, wherein said synthetic resin is 
multifunctional acrylic resin. 

5. (Amended) An antireflection film as claimed in claim 1, wherein said hard 
coating layer has electrical conductivity. 

6. (Amended) An antireflection film as claimed in claim 1, wherein said layer 
having high index of refraction has electrical conductivity. 

7. (Amended) An antireflection film as claimed in claim 5, wherein said layers 
have electrical conductivity by including electrically conductive metallic oxide. 

8. An antireflection film as claimed in claim 5, wherein the visible light 
transmittance of said hard coating layer is not smaller than 85% and the surface electrical 
resistance of said hard coating layer is not greater than 5xl0 10 Q/o. 

9. (Amended) An antireflection film as claimed in claim 1, wherein said synthetic 
resin is acrylic resin. 

10. An antireflection film as claimed in claim 5, wherein the index of refraction of 
the layer having high index of refraction is not smaller than 1.70. 

1 1. An antireflection film as claimed in claim 5, wherein the index of refraction of 
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the layer having high index of refraction is not smaller than 1.75. 

12. An antireflection film as claimed in claim 6, wherein the index of refraction of 
the layer having high index of refraction is not smaller than 1.64. 

13. An antireflection film as claimed in claim 6, wherein the index of refraction of 
the layer having high index of refraction is not smaller than 1.69. 

14. (Amended) An antireflection film as claimed in claim 1, wherein the index of 
refraction of said surface layer is from 1.45 to 1.51. 

15. (Amended) An antireflection film as claimed in claim 1, wherein said surface 
layer includes minute particles which have low friction coefficients. 

16. An antireflection film comprising: 
an organic film, 

a hard coating layer coated on the organic film, 

a layer having high index of refraction coated on the hard coating layer, and 
a layer having low index of refraction coated on the layer having high index of refraction, 
said layer having high index of refraction consisting of synthetic resin thin film including 
metallic oxide particles, 

said metallic oxide being at least one selected from a group consisting of Zr0 2 , Ti0 2 , 
NbO, ITO, ATO, Sb0 2 , ln 2 0 3 , Sn0 2 and ZnO, and 

said synthetic resin being ultraviolet ray curable resin or electron beam curable resin. 

17. An antireflection film as claimed in claim 16, wherein the amount of said 
metallic oxide particles contained in said layer having high index of refraction is not 
smaller than 70wt. %. 

18. (Amended) An antireflection film as claimed in claim 16, wherein sizes of said 
metallic oxide particles are not greater than 0.1 //m. 

19. (Amended) An antireflection film as claimed in claim 16, wherein said 
synthetic resin is acrylic resin. 

20. (Amended) An antireflection film as claimed in claim 16, wherein a part of 
material for use in forming the layer having low index of refraction 

penetrates into said layer having high index of refraction. 

21. An antireflection film as claimed in claim 20, wherein the amount of said 
material penetrated into said layer having high index of refraction is not smaller than 
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10vol. %. 

22. (Amended) An antireflection film as claimed in claim 16, wherein a part of 
said antireflection film is produced as follows: after a porous 

precursory layer of said layer having high index of refraction is formed, liquid material to 
make the layer having low index of refraction is coated on said precursory layer and a 
part of said material to make the layer having low index of refraction penetrates into said 
precursory layer, and then said material is hardened. 

23. An antireflection film as claimed in claim 22, wherein said precursory layer 
becomes a porous layer including air after the solvent is dried or crosslinked, 

24. An antireflection film as claimed in claim 23, wherein void fraction of said 
precursory layer is not smaller than lOvol %. 

25. (Amended) An antireflection film as claimed in claim 22, wherein the index of 
refraction of said precursory layer is not greater than 1.64 and 

the index of refraction of said layer having high index of refraction is not smaller than 
1.64. 

26. (Amended) An antireflection film as claimed in claim 16, wherein the index of 
refraction of the layer having low index of refraction is in a range from 1.45 to 1.51. 

27. (Amended) An antireflection film as claimed in claim 16, wherein said layer 
having low index of refraction includes minute particles which 

have excellent marring resistance and low coefficients of friction. 

28. An antireflection film as claimed in claim 27, wherein said minute particles 
having excellent marring resistance and low coefficient of friction are composed of silica 
or fluorocarbon polymers. 



What is claimed is: 

L An antireflection film comprising: 
an organic film, 

a hard coating layer coated on the organic film, 

a layer having high index of refraction coated on the hard coating layer, and 
a surface layer made of organic resin having excellent marring resistance and 
chemical resistance coated on the layer having high index of refraction, 
each of said layers being made of synthetic resin thin film, 

2. An antireflection film as claimed in claim 1, wherein said hard coating 
layer has a thickness in a range of 2 to 20 fxm, said layer having high index of 
refraction has a thickness in a range of 75 to 95nm, and said surface layer made of 
organic resin having excellent marring resistance and chemical resistance has a 
thickness in a*rangepf 85 to 1 lOnm. 

'3~VAn antireflection film as claimed in claim 1 [or 2], wherein said synthetic 
resin is ultraviolet ray curable resin or electron beam curable resin. 

4. An antireflection film as claimed in claim 3, wherein said synthetic resin is 
multifunctionaLacrylic resin. 

5. vGiantireflection film as claimed in [any one of claims 1 through 4] claim L 
wherein said hard coating layer has electrical conductivity. 

m antireflection film as claimed in [any one of claims 1 through 4] claim 1 , 
wherein said la yer having high index of refraction has electrical conductivity. 

antireflection film as claimed in claim 5 [or 6], wherein said layers have 
electrical conductivity by including electrically conductive metallic oxide. 

8. An antireflection film as claimed in claim 5, wherein the visible light 
transmittance of said hard coating layer is not smaller than 85% and the surface electrical 
resistance of said hard coating layer is not greater than 5xl0 l0 Q/d. 

lii antireflection film as claimed in [any one of claims 1 through 8] claim L 
wherein said synthetic resin is acrylic resin. 

10. An antireflection film as claimed in claim 5, wherein the index of refraction of 
the layer having high index of refraction is not smaller than 1.70. 

1 1. An antireflection film as claimed in claim 5, wherein the index of refraction of 



the layer having high index of refraction is not smaller than 1.75. 

12. An antireflection film as claimed in claim 6, wherein the index of refraction of 
the layer having high index of refraction is not smaller than 1 .64. 

13. An antireflection film as claimed in claim 6, wherein the index of refraction of 
the layer havijg # |ngh index of refraction is not smaller than 1.69. 

ui antireflection film as claimed in [any one of claims 1 through 13] claim L 
wherein the index of refraction of said surface layer is from 1 .45 to 1.51. 

D'An antireflection film as claimed in [any one of claims 1 through 14] claim L 
wherein said surface layer includes minute particles which have low friction coefficients. 

16. An antireflection film comprising: 
an organic film, 

a hard coating layer coated on the organic film, 

a layer having high index of refraction coated on the hard coating layer, and 
a layer having low index of refraction coated on the layer having high index of refraction, 
said layer having high index of refraction consisting of synthetic resin thin film including 
metallic oxide particles, 

said metallic oxide being at least one selected from a group consisting of Zr0 2 , Ti0 2 , 
NbO, ITO, ATO, Sb0 2 , ln 2 0 3 , Sn0 2 and ZnO, and 

said synthetic resin being ultraviolet ray curable resin or electron beam curable resin. 

17. An antireflection film as claimed in claim 16, wherein the amount of said 
metallic oxide particles contained in said layer having high index of refraction is not 
smaller than 70 # wt %. 

l^T^Anantireflection film as claimed in claim 16 [or 17], wherein sizes of said 
metallic oxide particles are not greater than 0.1 um. 

l^T^xTanfireflection film as claimed in [any one of claims 16 through 18] claim 
16, wherein said synthetic resin is acrylic resin. 

wy^n^^v^QQtion film as claimed in [any one of claims 16 through 19] claim 
16 . wherein a part of material for use in forming the layer having low index of refraction 
penetrates into said layer having high index of refraction. 

21. An antireflection film as claimed in claim 20, wherein the amount of said 
material penetrated into said layer having high index of refraction is not smaller than 



10vol. %. 



22Tmn antireflection film as claimed in [any one of claims 16 through 21] claim 
16 , wherein a part of said antireflection film is produced as follows: after a porous 
precursory layer of said layer having high index of refraction is formed, liquid material to 
make the layer having low index of refraction is coated on said precursory layer and a 
part of said material to make the layer having low index of refraction penetrates into said 
precursory layer, and then said material is hardened. 

23. An antireflection film as claimed in claim 22, wherein said precursory layer 
becomes a porous layer including air after the solvent is dried or crosslinked. 

24. An antireflection film as claimed in claim 23, wherein void fraction of said 
precursory layer is not smaller than 10vol. %. 



257>An£^ireflection film as claimed in [any one of claims 22 through 24] claim 
22, wherein the index of refraction of said precursory layer is not greater than L64 and 
the index of refraction of said layer having high index of refraction is not smaller than 



26>X n antireflection film as claimed in [any one of claims 16 through 25] claim 
16, wherein the index of refraction of the layer having low index of refraction is in a 



27rxSnT antireflection film as claimed in [any one of claims 16 through 26] claim 
16 , wherein said layer having low index of refraction includes minute particles which 
have excellent marring resistance and low coefficients of friction. 

28. An antireflection film as claimed in claim 27, wherein said minute particles 
having excellent marring resistance and low coefficient of friction are composed of silica 
or fluorocarbon polymers. 
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